Background: The purpose of this study was to describe the first attempts and performance of health system in Iran in training specialist nurses in the field of diabetes-related care and education. Materials and Methods: This was a qualitative content analysis. Three diabetes management planners in the Ministry of Health and Medical Education, three provincial executive authorities of diabetes in the health system and ten nurses who worked as diabetes nurse educators (DNEs) participated in this study. Data obtained through semi-structured faceto-face interviews, a focus group, existing documents, field notes, and multiple observations. Data analysis was guided by the conventional approach of qualitative content analysis. Findings: Three major themes and six sub-themes were emerged through data analysis. Main themes were: (a) decentralization diabetes nurse educator training without any management (stop education due to transition training responsibility to provincial health authorities and lack of supervision of managers on training); (b) try to reform nursing education infrastructures (try to train qualified educators who were candidate for teaching to DNEs, try to reform undergraduate nursing curriculum); (c) failure of DNE curriculum (lack of consistency between content and timing with the curriculum objectives and lack of attention to learn evaluation process).
INTRODUCTION
iabetes is one of the most prevalent chronic diseases and major health challenges in the 21 st century [1] leading to much morbidity and mortality in communities especially in developing countries and a major part of medical expenses is allocated to its care. [2, 3] The World Health Organization (WHO) estimates that more than 180 million people worldwide have diabetes. [4] WHO also predicted that the number of people with diabetes will rise to more than 360 million people worldwide by 2030. [5] This increasing number will be from 51 to 72 million (+42%), and from 84 to 228 million (+170%) for developed countries and developing countries, respectively. [6] While the prevalence of diabetes in 2001 in the population over 20 years were estimated equal to 4.67% (i.e. 1.6 million people) in Iran, but given the increase in elderly population in the one hand and increasing incidence of obesity on the other hand, a 198 percent increase in the incidence of diabetes is expected by 2050. [7] Diabetes for several reasons (including the nature of chronic illness, serious complications, affecting people in working age and reducing their productivity, disability www.mui.ac.ir and high rate mortality) is one of the costly diseases to both patients and health care systems all over the world. [3, 8, 9] The major effect of the disease is on adults of working age, especially in developing countries. [3] Burden of diabetes especially including its complications was reported to be about 306440 years in 2001 in Iran that much of it (154863 years) were related to lost years due to premature disease-related death. [10] The direct and indirect economic burden of diabetes in Iran was reported about 9472.6 million US dollars in 1999. [7] Accordingly, diabetes mellitus has become one of the principle chronic illnesses requiring careful and ongoing attention. Healthcare providers repeatedly attempt to assist clients with the management of their treatment plan. [11] In fact, one of the most important parts of health care system is the health care workforce who is instrumental in stimulating, implementing, and maintaining change to improve care for chronic conditions. [12, 13] However, proper management of diabetes will be possible only if it is based on the set of elements, including a team approach [14] [15] [16] [17] because caring for chronic disease requires multiple types of expertise. [17] In doing so, since 2004, Iran's health system policymakers formally placed diabetes in a team approach in Iran health priorities aiming at reducing the incidence of diabetes, better control and reducing incidence and severity of diabetes complications. In national guideline for diabetes prevention and control, four levels of care were defined. Nurse was introduced in the third and fourth levels of the protocol as one of the main anchors. [18] In addition, various administrative and educational roles were defined for them in the third and fourth levels of this protocol. [19] Since health care providers including nurses require appropriate knowledge about diabetes to provide quality services for people with diabetes or high-risk clients , [11] national guidelines on diabetes prevention and control planed a formal educational program to train nurses as diabetes nurse educators (DNEs). To the best of our knowledge, no quantitative or qualitative study has been conducted on the process of nurses' education in this program. Thus, present study asked how the status of educational process was for nurses who worked in diabetes units. Study findings will be effective in recognizing present challenges in DNE training process and improving quality of its related planning.
MATERIALS AND METHODS
The purpose of this study conducted in 2010 was to describe health system's policies and programs for preparing qualified nurses who play role as DNEs in specialized diabetes units. Since it was possible through answering questions on what, how and why about health system performance, a qualitative approach was conducted and data analysis was done by qualitative content analysis. Qualitative content analysis is a research method that is used in analysis and subjective interpretation of the content of text data [20] through the systematic classification process of coding and identifying themes or patterns. [21, 22] Conventional qualitative content analysis is one of three approaches to qualitative content analysis, which is generally used with a study design aimed to describe a phenomenon. This method result in coding categories derived directly and inductively from the raw data. [20, 21] In the present study, given that the only source for data coding and categorization was raw data based on inductive approach, conventional content analysis was selected to describe the studied phenomena. Samples for qualitative data analysis are usually purposeful texts, which can cover required information for answering research questions. [23] The textual data can encompass verbal, print, or electronic data, which obtained through narrative answers, open response questions, interviews, focus groups, observations, or print media (including articles, books or manuscripts). [20] In this study, the textual data from semi-structured individual interviews with key informants, a focus group attended by DNEs, field notes and multiple observations, documents and books (including book of diabetes prevention and control program [19] and memos) were used for qualitative data analysis.
Three diabetes management planners in the Ministry of Health and Medical Education, 3 executive authorities of diabetes, and 10 diabetes-nurses of diabetes units participated in this study. Diabetes management planners, executive authorities of diabetes, and DNE had 15-8 years, 10 months to 4 years, and four months to five years experiences in diabetes management, respectively. Six nurses participated in a focus group, and in other cases, individual semi-structured interviews with participants were conducted. Furthermore, first author attended in the study field repeatedly as a complete observer and sometime as participant-observer, so researcher's observations formed another part of the data analysis.
After repeated listening, reading and immersing in all collected data, a general picture of them was obtained. Obtained data were read and verbatim meaning unit of them were extracted. For this, at first, exact words of text that expressed key ideas or concepts were highlighted. Then researchers' notes (i.e. their ideas, thoughts and primary analysis) were added to the text. At this point, meaning units that represent the similar concepts were coded. Then various codes were categorized based on their relationships. Ten significant clusters were provided by these categories. Finally, six sub-themes were organized in three themes.
Multiple strategies (triangulation of data sources and data collection methods, continuous observations) were used to promote trustworthiness. Furthermore, coding process repeatedly revised after coding all data to ensure consistency of coding. In addition, fellow authors read texts and themes and matched it with the text in every stage. This process known as peer debriefing helped to increase acceptance.
The research proposal was approved by the research committee at the Nursing Department of Tarbiat Modares University in Tehran, Iran. Prior to obtaining the respondents , written informed consent, all participants were informed of the purpose and design of the study both verbally and in writing. They were informed that at any point during the interview they could quit. In addition, they were reassured that their responses would be kept confidential and their identities would not be revealed in research report.
FINDINGS
Three major themes and six sub-themes were emerged through data analysis (Table 1) , which are discussed respectively. "We hold four training course for nurses and trained them as DNE."
Although formal discussions and informal conversations and interviews suggests that none of the trained nurses are working in diabetes centers currently, however in the short interval after starting of national program on diabetes prevention and control, training responsibility has been transited to provincial health authorities. One diabetes management policymaker stated that:
"We started to educate and train various groups including physicians, nurses, nutritionists, which they were trained in several workshops in Tehran and some provinces. Then it was delegated to each province."
This delegation leads to working as DNE without passing educational course. This means that following that transition no formal training course has been held for nurses who worked as DNE.
Nevertheless, there was no educational program with a clear content and formal training, which was supposed to be held by a team of healthcare officials, specialist physicians, experts in combating with non-communicable diseases, trained doctors, nurses and nutritionists. www.mui.ac.ir
Educating Nurses who supposed to take an important role as DNE is either ignored or in some cases limited to a few days education (usually 2-3 days by sending nurses to an Endocrinology and Metabolism Research Center). In these circumstances, the nurse who did not receive any theoretical training and only observed nurses' practices in Endocrinology and Metabolism Research Center was considered as a trained nurse. The lack of formal training led to employ nurses as DNEs who had lack of a specialized knowledge in the field of diabetes and its care and especially the scientific and practical patient education skills. Therefore, nurses accepted a role without preparation and previous experience.
One of the chief executives of diabetes management in the province said:
"Now, if a nurse comes without passing diabetes courses, we send him/her to a diabetes center to spend several days there and be familiar with special responsibilities of diabetes nurse. However, currently there is no structured education."
Several field observations suggested that nurses working in the diabetes units of province cities (which are the majority of nurses) even did not receive such mentioned training. Therefore, without exception all nurses participating in the study were working as DNE with no training courses.
One of the nurses participating in the focus group said:
"When I started to work as diabetes nurse, they told me these are diabetes-related forms in this folder, and these are patient education pamphlets…you should educate them based on these papers and pass theses pamphlet to them. Oh, even they did not tell me how I should fill these forms…they did not teach me anything."
Another nurse in the focus group also said: "I remember nobody noticed me, I had not passed any courses, they choose me for this work (diabetes nurse) with obligation. It was not my interest."
Another one believed that not only she but also none of the nurses who worked in diabetes units had not passed special courses.
"I never took part in any special courses for this purpose, none of nurses did it."
Numerous field observations also indicated that none of the nurses in diabetes units took part in the training courses. Nurses were trying to obtain diabetes carerelated information through their personal study, using experiences and knowledge of coworkers and physicians in diabetes unit in which they worked. It means they applied experiences of nurses who did not pass special course themselves. One of the nurses said:
"A nurse who worked here before me … held for me three sessions. She told me do not worry, do not be sad… you will be familiar with patients gradually over time."
She has received three educational sessions from a nurse who worked herself without passing an education course related to diabetes care. However, not all nurses had chance to enjoy coworkers' experiences and information. One nurses said:
"Similar to others, previous nurse who was head nurse and also was an uneducated diabetes nurse did not give me any special information."
Another resource for diabetes nurses to obtain information was physician in diabetes unit in which they worked. One nurse said:
"I myself learned some things from our physician."
Using colleagues' experiences at least reduced the novice nurses' anxiety and increased their practical knowledge but considering that, there was no supervision and evaluation of experienced nurse's knowledge in the diabetes center. Unavoidably, it was possible to transfer invalid and incorrect information to each other. Inasmuch as nurses' average score in a pre-test were confirmed that nurses could not compensate their knowledge deficit by self-study and their colleagues' experiences.
The data indicated that a specific supervising and guiding tool for managing DNE education was not considered in macro-and micro-level planning. It means that scientificstrategic manuals and guidelines of National Project on Diabetes Prevention and Control lack any instructions for monitoring the process of staff training including nurses. One of the executive officials said:
"Individual specific evaluation has not designed until now…There is only one thing…if it is done…that we do, we get their function three to six months intervals. It is based on file numbers that they have. Whole unit will be assessed based on their reported statistical data (not one by one employee "I told all the authorities that you just want us a statistics sheet…I think system expected them just this…"
Statements of a policy maker in diabetes management in macro level indicated that despite delegation of health care providers' education to provinces, there is no actual education especially for nurses. He said:
"They need to constantly learn, to know new diabetes information… Nevertheless, it is done rarely."
Trying to reform nursing education infrastructures Analyses of manuscripts represented the concerns of policymakers of diabetes management at macro-level about preparing/providing experts for training DNE. One of the planners said:
"At that time we searched but we did not have diabetes educator in Iran (he means by that time about one decade ago, when diabetes was placed in priorities of health system). We held several workshops for nurses. With holding them at first we found that it is difficult to find someone who comes for teaching nurses, i.e. we did not have any one for this purpose… This simply means we did not have suitable and qualified educators in Iran. They were not very much to find some at every university."
Two strategies have been adopted in facing this challenge. To address the problem (lack of educators) temporarily, WHO-approved diabetes educators were invited. One participant said:
"We searched and found out that there are few top and well-known educators in the world, and WHO recommend them and International Diabetes Associations also offer them. So we invited them."
Planners decided to train diabetes educators within the country to provide educator in long term. One participant said:
"We decided to make an educational core group, develop a program for training educators. Then we delegated this responsibility to this core group. They were responsible to go to other places and educate nurses. Anyway, finally in this project we were unsuccessful again although nursing office in Ministry was our coworker in this matter…"
In the other word, planners failed to provide and educate educators of DNE. Lack of experiences in diabetes management and undergraduate nursing curriculum defect were mentioned as an explanation for failure in preparing educators. One participant told us:
"Firstly, we did not have any experience in diabetes. Nurses who were here and have been training had not information in this matter too. Even their professors at university limited their education to textbook. They gave no enough information in this matter to them. I mean students just relied on the notes told in class."
Undergraduate nursing curriculum failure to prepare students to provide care to patients with chronic diseases such as diabetes has been considered as a serious challenge for planners. One participant said:
"Training our doctors, nurses, and nutrition experts in our universities is not in such level to compensate the country health needs."
The planners and executive officials of diabetes management believed graduate nurses do not have knowledge and skills to provide services to people with diabetes. One participant said:
"None of our nurses has worked with patients with diabetes in a special and expert manner. They had not a lot of information in this matter. Their most information is about treatment (i.e. how to manage hospitalized patient). They did not receive education in their curriculum."
Knowledge deficit was not only planers' concern, but also nurses believed that they do not have correct and adequate knowledge to care for diabetes without specialized courses. "We negotiated with the Vice-Chancellery for Education in the Ministry of Health and Medical Education that you should change educational curriculum at least for nurses, nutritionists, and general practitioners. You need to update it in order to prepare students to provide good health services."
Examining undergraduate nursing curriculum in Iran, which is a centralized program, indicated that twelve hours of all nursing educational period was dedicated to nursing care for endocrine disorders, and just two hours was dedicated to cover diabetes care. During four years academic education, students only spend a six-day period in the real field to earn practical skills in the care of patients with endocrine disorders including diabetes.
Failure of DNE curriculum Diabetes educator is one of the roles considered for nurses in the diabetes prevention and control. In addition, the book of Diabetes Prevention and Control Program listed some other roles and duties for the nurses in diabetes centers and units that most notably one is management of diabetes unit. With regard to nurse's educational role, planners believed provided education for nurses was enough to prepare them as diabetes educator. One participant said:
"In fact, we educated nurses as diabetes educators."
Time intended for education of nurses working in diabetes units as DNE was just two to three days, based on book of Diabetes Prevention and Control Program. [19] Course content included nurse's role and its importance in the program, the importance of diabetes and its acute and chronic complications, self-monitoring, introducing glucometers, the role of nutrition and exercise in disease control, administration and maintenance of insulin, blood pressure measurements, and providing educational programs for patients and their families. [19] Planners prepared educational content for nurses in a book. One participant said:
"We wrote a book for nurses about caring for diabetes. We invited a group of expert nurses of nursing office who wrote this. We held a workshop. Nurses took part and discussed with each other. These resulted in this book."
This book was published and distributed in healthcare systems across the country in 2004. Only four of nineteen nurses working in diabetes units knew about availability of such a book, and used it as an educational source for patient education. On the other hand, planners believed that this published source do not meet nurses' needs for patient education. One of the planners in this regard referred to plans for providing a suitable source and guideline for nurses and said:
"Nurses' problem should be solved … we must gather all materials and examine them. We must review it and provide a complete and comprehensive text. It must be very complete so when a nurse decides to educate patient, she/he be able to refer to this and find all required material word by word."
In current DNE curriculum, there is not any content in relation to patient education principles, teaching methods, evaluation methods for patient education. In addition, it does not have definition for time criterion and evaluation method(s) for learning assessment of nurses who took part in educational program. At the same time, it is a considerable point that during the six years of holing national diabetes prevention and control programs, nurses' knowledge and skills was not assessed. One of the chief executives expressed:
"Well, we did not evaluate it and also no national evaluation mechanism is defined for it."
Another person in charge stated that:
"We did not deal with evaluation issue. However, evaluation is the first and last letter of all health care issues."
Data from interviews and several field observations also suggested that scientific competences of nurses working in the diabetes units have not been assessed so far, and they have not received any feedback. One of the nurses stated:
"They do not value the nurses who try to do best and knowledgeable, so it does not encourage others. I think in health system when you want to update your information or you want to work in an educational manner, sometimes manager or health system treats you in such way that you get depressed or frustrated."
DISCUSSION
Nurses are the backbone of health systems around the world and play a key role in delivering health services. [24] www.mui.ac.ir Moreover, the role of nurses in the prevention and management of chronic diseases including diabetes has priorities and importance. Numerous studies (including systematic reviews and clinical trials) confirmed the effective nurse role in patients and family education and consultation and guiding patient towards diabetes selfmanagement. [25, 26, 7] Therefore, nowadays pressing requirement to increase investment in education for professionals including nurses is felt all over the world and several measures to evaluate and improve nurses' professional competences especially in the diabetes prevention and management have been assumed. [8, 27, 28] For example, in Japan at least 1000 hours of experience in diabetes education and passing the relevant tests is necessary for taking Diabetes Educator Certification of the Japanese Certification Board, since 2001. Now, Japanese nurses compose about 5,753 people of 12000 diabetes educators. [29] Findings of current study showed that nurses were employed in diabetes centers without assessing their diabetes-related knowledge, or necessity of experience in diabetes education, or even without taking any educational course.
Given that diabetes management is centralized in Iran, it seems that inadequate supervision of the planners in the Ministry of Health on provincial health system performance is the most important factor for entering untrained nurses in the field of diabetes management. WHO believes one of the most effective available tools to improving health workers' competences is supervision. [30] It is necessary to consider that in health system's organizational chart in the Iran, the single formally defined place to recruit nurses is hospitals. Therefore, diabetes management planners are facing serious challenges for recruiting nurses for diabetes centers and units, which are outpatient centers. However, lacks of supervision caused nurses do not receive education not only at beginning the work but also during their work in diabetes centers, while lifelong learning should be included in the workplace as an inseparable part of staffs' activities. [30] Siminerio et al. [17] in a crosssectional study on US nurses' perception of their role in diabetes care concluded that nurses need education in the field of diabetes in spite of receiving primary education, and patient education and counseling experience. Interestingly, they showed that the specialist nurses felt more need for continuing education than general nurses did. Researches also showed that the higher the educational level of nurses, the more are patient safety and quality care. [31] Nurses in training were in a situation that planners knew about inadequacy of undergraduate nursing curriculum in preparing nurses for education and caring of patients with chronic diseases, and knowledge deficit of nurses who are candidate for diabetes centers.
The insufficiency of undergraduate nursing curricula in preparing nurses to deal with challenges related to chronic diseases is not unique to Iran. WHO also believes the world is rapidly faced with health problems caused by chronic diseases but training, education and skills of health personnel are inadequate to meet today's requirements for managing patients with chronic diseases. [12] It means that health professionals' curriculum content do not meet the current needs of the community health systems (i.e. clinical education is not able to respond to changes in the demographic characteristics of patients and thus changes in the needs and expectations of health systems, including required skills and new technology and the quality of care). [32] For any changes, it is necessary to face challenges arising from that change. Nevertheless, we must seriously consider planners' statements that are indicating they still could not compensate lack of trainers and adequate training programs for diabetes nurse or DNE in spite of a decade of planning for the education of DNE, and its consequence (i.e. employing untrained nurses in the diabetes units). Lee et al. described how they could prepare nurse educators for changing education methods and learning online education within less than a year with a need-based plan (which was reviewed by experts). [33] Neither the time allocated to training nor educational content of DNE curriculum covers nurses' learning need for playing mentioned roles for them. For example, it does not pay attention to one of the most important nurses' need i.e. patient education principals. While patient education-related issues is one of the major parts of content in diabetes educator educational courses. Therefore, the findings reflected the failure and serious and multiple challenges in educating nurses working in diabetes units. Despite this fact that important roles including educator and manager have been defined for nurses in the action plan for preventing and controlling diabetes, any specific action was not done in preparing nurses for these roles. On the other hand, there is no appropriate supervision for nurse's performance while nurses' competence has a key role for patient education and guiding them toward self-management. Therefore, it seems that it is necessary to revise management of diabetes nurse education, re-plan education based on update standards, and adjust educational programs based on actual potentials of educational system. Finally, the most important measure is to form actually a system for monitoring, supervising, and evaluating the process of 
